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Abstract of JP1 121 5095 

PROBLEM TO BE SOLVED: To enable 
adaptive copings against interference to an 
orthogonal frequency division multiple(OFDM) 
signal which has been difficult in conventional 
methods and the effective utilization of a 
frequency SOLUTION: This OFDM signal 
transmitter 21 receives and demodulates an 
OFDM signal that is sent from an OFDM 
transmitter 22 by an OFDM receiver 23 and 
reads a frequency spectrum of an interference 
wave in a null symbol period from the 
demodulation data by an interference wave 
detection circuit 236 A mapping control circuit 
226 adaptively changes the position of a carrier 
hole by sending an instruction to a mapping 
circuit 222 of the transmitter 22, based on the 
interference wave information Also, when an 
interference wave is not detected, data 
transmission such as communication usage is 
allocated in place of a carrier hole 
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[Its] -e ti EH otOF DMfi ^ -sO 

& o 

[ m&^wzi ofb Mmmm 22M si-b ?mof 

O F DMSftS 2 3 \Z X t) §HM)M U ft* 

-e l x, -? v\£> y%m 0E& 2 2 6 15 f ■ <Dwmwim 

sffiHat-^wrOF DMi£f§igi2 2 cot 7 \L>7W$!k2 2 
■J T* - ;KOft*> 0 K»tJ§*& <0 7*- *fi3S»=« ») 




1 

[is*^i] ofdm m$immkfr%]&m mmm 

LfOFD Mff -f ■ LjS Of D M«-§ i§ ftS 

hu IB O F DM«*©aMKBWl«3t=l8fe-r*tt#»[05l''-4f 

WWL t % &m Lfz Z. t *»» 1 1-4 O F DMflTIHSffl 

Ito 

«)OFDM*flr«*W**fctt2c»1-4^**fct±aill 
F DMfflffigfo 

[IS*S3] *TEOFDM$#tS(±, gTSEOFDMflr 

^■ftmmm^z > t § . a« uto f 

DMff CO JSC ;U -> > sj?^Jg H (3nrt JHf&^W&O-B 
* £££ L T O F DMW^tfSjKWWflOtt**!** V"< 

saiPif itA tts l r BtrfB'v y > y*®M*vm t & 
Ztift&ti-Z 2*/:(±3 i:S»o OFDMfl 

#lfc £ ■£ T ■=¥• V '9 T * - A- * t Sit 1 1 2, 

SB 1 IE«cO O F D Mf^Wfit. 
[SfSfcfl 6 ] trlE v y tf > .t~ J3 ii-fl r - f 
fc* •) S T ft v»«5fl»I4, O FDMSfifH3 

^TSEan?* *9 , ± •? 

$ *tfc*£-Kj8HI r - * £«j (9 § r ft ^s£J§ 
tt«BIW=i»5£«> r- *■ $ ffi 19 an r s&ffi-f* £ 1 

wtti-t, mmm 1 iBft<7) ofd Mfl^ttsi. 
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2 

t *- im d fit (ts#s)«?s&sr^ s vvt* 

^.-C*^>^4^ttf$g4iSffl O F DMfftf"i:|J DiT 
TSffli-* i fc t-f l * fctt 7 B««>0 

FDMW-g-gKfttWEo 

i: ± i9 #fcH*lBJftUl»EaHt-7-- ^ *fij <9 ltiv« 
J&fe&Mfri tzi±mtm^.<o r-9 4 *|| »9 W«t 2. - t «0 
*■ 1 1: L . jfr«fc»£*W3"UW-iD L Tjgjf MiMJS 4 

tzwmt t h m&m & ib«o o f DM«*a6fH*ii. 
[0001] 

[«wwjRi-*S3if»«] *awii, it%jn»ft»«r# 

a (OFDM) iSSS'Bi'Xf A(C#«9, 

O F DMgSf«i*!J:$lEt4f«I« t ^Slffiffl^* 

«fij*fc«»|feffift?l|ffl*:ia*OF DMffl-f ^ffl^gt' 

20 ni-*. 

[0 0 0 2] 

iS«Sfc)tt±.Offi*»-7*-^ fc LTjjfr'7 - '9 { I 

FFT) LtfWio^-x;OKIfi:ML, i 

[0 0 0 3] jfi^-, r .^OFDM^S^ilbJr.^v^^T 1 

v tr v 3 >tta£i:Jt-ffli-^ < WstWH^a JMfc LT* 
?o »9, a^<oitS^ft$ttrv^# % fS&f0>M±T-i-vy 

[0 0 0 4] »W7- 7 9 4 1 5-§<2r#t: 

|±, 7tn ^ f I' H'^fll m tO FT) Mffl« t Oli«9 
£ * K„ rtn ^t- V H T-(i 3- <{ * X h 7 4 Jl> 9 

\z ± o r«* LTLi-9 0 F DM#-^ coffi^&Bfe^cOtM 
IB*^:* < Lr^flr-t*fi^S*«BB^$ttTv»5 0 f^, 
#M¥6 - 1 1 3 2 7 2#fi#KHU FMKSXWM 
b 5 y ^ > ^" 7 ^ A- ? T JIJ* L X 7 f n^F Mfe 
40 &Ktt£%-$ x-%^ i -5 ft®«:i6:tco F DM^JUrSSc 

- 2 5 3 7 3 8-3-&#KlJ, < LI 7 -f )^€ «It?> 

r t Hi 19 , t v ^'^^fl wsi fgft f- t v t- ;v t? o 

[0 0 0 5] OFDMMCIi, Tf uf-rl, 

L'T\ ^ V '9 T * i: ^-5 ^-S55 f * 4 (1 9 9 5^5 
ft , ^ '9 *: y 7".x|&fl„ r*:;li:R5- r V 9 

50 ^PSffTj <n 1 6 3 1 6 8 o 
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[0 0 0 6] ^tVf^-^til. OFDMM^tg 
^tv^9 iS«S-flJffl L fc & <?>t\ iffrtn ? f V if at 

10 0 0 7] BI6ttfl6*OOFDM«-?-aiffi*fl|<?3rn 

[0 0 0 8] @6i:iBwr, iSffiLJ; o ttSAij-f- 
y'jriW^l/J^Wl 111, AJf-^iv 1 ;? 
fiv y tf>^HBl 2tlA*S*i-4 0 CO"*- y fc: 

[0 0 0 9] Z<D~7 y e>^BIKl 2 Offi^ltt I F F T 
UK 1 3 ^iSt 7 - U x.^ft (IFF!) S *t rB#rfl#!± 

[0 0 10] SlT>f'tl 5*k*iBSti-£OFDM 

Ai*ni7 (a) H^-TJ: 5tijaife^:f 4**% f 5iTO 
Bt«i:5:o0^ e «x(i'2 kcoOF DM/Xf 
Ah^^li, Bl<0 f 4#*fc f 5 <7)mKm2 0 0 0 

[0 0 1 1 ] m 7 (b) llTKl i: 9 * f 6 ^ 

*Sta**o3ti:1-4i:, H7 (a) ^OFDMiflif 

mi (b) co f e Kffl^-t^>av^^ji/0!|#jeHa»* 

£iT?IS7 (c) ^tXilzf 6 0fsfj£^«3J 

[0013] ia±.***-w r^-^fftt?**)}*, c 
mom y) sr *Rj&-ra - 1 rvi»^** 0 »■» lir 

[0 0 14] L*U4#fc^ HI 7 (d) t:^j-.t-5^ 
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urn t : J: a *f t s ■ s i t t jf. l < mm t? § -f t - k 

[0 0 15] OFDM*^l=H*W*MK&tt* iE4*at 
D M«-§-* s *lt & 7 f n V tfStii^ <b fi 

MX, OFDMMIM & TV ^)Vf V\£WS*X-i>m.* 

io ot&*B»«* s »*.-t- 

[0 0 16] ^t'J7^-;w«J«Ht:wa 

[0 0 17] 

*^OFDMi"3S;Ui5W-&* r 'J - JKa^ffi-eti, 
[0 0 18] *i,fttLr, ^rvr^-^^fiffi^H 

[0 0 19] »2,*tLT, T8WBr»#4v>»-frH4, 

[0 0 2 0] m3*kLX\ -«l:*±j£Of»»t 

iili r-iofcOFD M« ^ -\ coT^W*^ -eoaiE W 4 
W-JfetH*SfcO*a*Jffl«rnI-fti:i-4 0 F DMf^ffl 

[0 0 2 2 ] 

[0023] (i)OFDM (a:3cSi£ft#-9J#S) S 

ffilfc LtOF DMttffrtSt LSiffl-r-S O FDMf^ii 
m§6*t=*^r. l»|BOFDM#*oaflM|jr«rtU»±. 

« ^ y tr > ?mm ¥S fc t a« l tz z t * #m tt« 9 

[0024] (2) (1) ^*JS^joVvr, 
50 Sifc-[f«W#^ii, f«ffl^OFDMf««ifi»i 
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m s fth o f DMi^-^fi Lrfif«jKo»4tea. 

[0 0 2 5] (3) (2) cofft&KiJwr, itrfBOFD 
IfiJti, gfl L t O F D Mff (?) ,5( ^ •> > -f JH 

[0 0 2 6J (4) (2) 4fct± <3) *>*J*»:i3V» 

r , Buss-? y > r*v»#&»4, iUfB«5»ife«feffi tttt t 

flPHU-JS C r hu IS * V - 6 WJST 4 
«*ffl L rwiris v y t? > - fa 

f4o 

[0027] (5) (1) tf>**KiJV»T, 

> rmw^mi, friao f DM&mm-tt ixmm?E 

«jftffctt*0«a»03Sttl 4rflf Jt. 3 *"C * ir 'J T * - 
[0028] (6) (1) omm-is v> T, WfEv y fc: 

[0029] (7) (i) oflij&KiJur. miaoFD 

£ ft Tt^^isfi 

[0 0 3 0] (8) (1) Sfcti (7) tO«Sct:i5V^ 

r, mieoF DMSftii, iwie-^y tf>^^at:±jv» 
im-titmixtm o f DMi km y>mx x&mtz 

[0 0 3 1] (9) (8.) wfftfcKis^r, iftiEOFD 
no r- * *y 1? # • tt 4 £ i: «o pj s * a a: l , 

[0 0 3 2] 

I»W«?*it<9^] JBT, IH 1 5 4 LT$ 



(4) # ^¥ 1 1 - 2 1 5 0 9 5 

[0 0 3 3 ] HI O F DM«-^iiffi^* 

M 1 KmtO F DMffi*S£ti«1tt 2 1li, O F DMSS 

112 2 keafflodPDMftflr«2 3 i_*hil-c-**s 

ft, O f DMIfil 2 2 Bitr > 7- 1 2 4 en? 
;fU OFDM^ff2 3(±g«T>r^-2 5l:*|«ES*L 

[0 0 3 4] OFDM3HM^2 2 t-iSft-S v'J TJW^ 
(S/P) SM2 2 1, IFF T@E&2 2 3 . 
70 D/ASSIII2 2 4. £l«[glg§2 2 5 31 « T>r 
7-24 tt, ® 6 (CTjt L3tfi6*MO»^-ai»]|&Bjffi4 t-i± 
mt-t'^^ijK v.y \Lyymi&2 2 2 {-;fcv> T^Sr^P, 

[0 0 3 5 ] t y \£> ^WiflUffl© 2 2 6 t±. OF DMi 

- ] * * U S T 4 < ^ - > 4' S51» f 

20 -EES (gl^-S-f) 4«x.4i:4it:. OFDMffS2 

A* t 1 ' ? *) M X 5 y t; > i^jBSflr^t-r y 

fcf>:7'lHlE&2 2 2 l:^Lr(UMS 0 
[0 0 3 6 ] ■? y tf > 71IB 2 2 2(il c7>f§7K« -f g 

ttr, iisfes*Lfc«fifeaaas«a-**feffl4:Lx *4v^ 
h a c 60 1 i , t l atfe«aB«- 1 ^ t± 9- -r a* 

[0 0 3 7] 0FDMSfl^2 3 14, OFDMI^f2 
2 #> t> 60 o F D M-fs -f * -f 4 * (0 4 «0 1:\ S# 7 
>t±2 5 r-S'ftL7t:OFDM-ft-§4S:-ftP^2 3K- 

5?U A/D^iSS&2 3 2 XTV ^ )VT~ 9 

tz'ik, FFT0K2 3 3 ?7-'JiS£ft (F F T) LT 

«ifS3Stt±.f'-^4-«pi-4 0 *Lr, afg-f-^^-e 

U%r#«tttBISIK2 3 6 CA*t4. 
40 [0 0 3 8] iit?, /<^- VfltiBftfUllffi 2 3 5 tt, 
UWi T ~?frh t t feJUvfeS^yJ- 4 tt ^ rx* 

-e-<0'ff$[l4 r ^ y tr>^IU^2 3 4 (-tBtJt'4„ :<Df 
T7K>/'B»2 3 4li, *Jgy 1 ^ - > |*^^ c> MS t 
4S^a?^«0f»-^O^4S5tiiL, JSfilT*-?*-^- 
^«*fcUTS*ffl*t-4« f/c, &**fcftttlB[B2 3 

If- 9 60 V^^ftE«^«fl*«»fett»«OJB*tfc^ 

50 fl:LTv»sHaaa»**«:aii-*. *o*ma*tt, o 
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FDMJ5£««2 2<D -? y fcf > ^MfPHK 2 2 2 t:ft»2 

[ 0 0 3 9] ft, **flS3gjRr-i±, 0FDMSM2 3 
^KSSP/f * O F DMftSttigi 2 1 (0|*r» k Lfc 

[0 0 4 0] OFDM«-5-(inJS^fc*^.^^ 
v > # A' i: 9 # -£#351 ^ittv^o % )V v > stf ;w fc 
f*> WW<?5?t: ft tC^T (^t'JT) * fftjfc.fi 
1 > > |HI & 0 F DMSflf 2 3 <7) F F T 

UBS- 2 3 3 J±.3<7>* ;ui/>=P;HgBtifc"7-i;-x|Ejj|i 

#hb l t: <■ oftffl ^ o wr k B f s o 

[0 0 4 2] S2 ( a ) fiSJJBttTK^O 0 F DMiS'ff 1t 

^y^^^SPSTlt FFTEIK2 2 3 coffi^J^D 
SRilf-^tiO-t^Jgl^i* — 
^SJBScoF FTBK2 2 3 OtB^^MIS^iSi^- * 

ffl£****L», 112 (b) tl^ti?i=, ^OlJfflOFF 
TIK2 2 3<?)ffl*4:liiSf* J iiSo 12 (b) <D 
*fr-ei±, f lfcft44f 2, f 3 tw^MS^ftS 

[0 0 4 3] t-i"C, ^ffil3f8-2 3 6 JCJ; 5, foOFF 

iRRfltttS-^^ ^>^1WII8&2 2 6 teg a 0 y if 
>^»J»H1»2 2 6 T?J±, *&**ftffi«**A*"*-4 k, 
jt=EV -I»i^»at4-7 7 ^>^f^{f^£ Steffi 

[0 0 4 4] £CD|§*^ -v y fc?>^[IB&2 2 2 tt^ r V 
7*-^OffiB*BI2 (c ) <D X n \t f 2 t i 3 zoiZM 

[0 0 4 5] iS^ bf>^lMiai&2 2 6 tit *<T> 

m (*SR"Ciiftv*) <D* v y r * -;H2:**IE1R3*T 
t«RLr-r y tr>^m^2 2 2K»xr»3F*fHo 

[0 0 4 6] 12 (c) t'^f J: ? ^ ^7 

fc*>2TM«PII»2 2 6^Tv^tt v t^-;w^ 



(5) f^l 1 -2 1 5 0 9 5 

(a), (b> , (c) , (d) tl^fo 
[ 0 0 4 7 ] JiLt.c 7 ) J: 9 ^■r I J7*-JU^ffift*/ , « 
^->ftt5!6tt, * v V 7 * - - JHMfc&^toS - t 
■^OFDMSS«tt2 2^ffiJSi&ISy** - >^t>£fc 

ft , EH^ L 4 v*-ft»<o;H# S ofd Mfifi»^ is v * r c: 

<DO¥ DMl*oaHi$*i:t4fc* -^fc^c ^<?>^ 

gOFD MS#« i = & ^ft^S L it ii > S«fi"J -e ^ 
w - > ffff itt*t9 it^BH ^i- ^ c t -e, jg 
jftft»j5"i** r V 7 * - )V % ttjjij-t 4 c 1 36*01 "IB t * 

[0 0 4 8] %fz, *SfcO?F#S0FDM5r««il±Sv^ 
T> iff)0FDMtf?>ai4 £ ibtiSfttrf-4/ift, 
V 7 \£>?'m&2 2 2 t±4r ^ 7^ ~M£tt^.$;^^ 

- >ff -iSta O FDM«*tt:« ^ irtlffifi 
Sli-5 0 ^ft-HJ;*), a»<05piRFSEOFDMS««I±-t 

y 7*-ms«^^^^ 

20 [0 0 4 9] ^:ttt#ff«l4*ofe»^»fttR 
t«o!4i:l>^t\ (a) (iH2 (a) fc H IT < *J 
JH««-eO 0 FDM*f« 2 2 OflJ*fl«-Oja«» 

#^aiB^)FFr^ift*lJi4 (b) tc^-J-J: dt=4 

[ 0 0 5 0] i^»*f±^l±9«5*«ffi«-S-t LT^y 
tf >i7MfffEIS&2 2 6t:gjL?)Wo -y tfv^W»H 
f 2 2 6 i±W«#ff ft L 4 v> C t t , V y tT 

50 >^@S2 2 2 tr^ v y 7^-^coft^i9 i:t7A*fr 

- ? *« 9 S t risffi fS i ; K«3S*fflf o ^-^S 

[14 (c) CiSt^tJ:-? 7 sfr-Zl'i: 

L rf g :S *i r tr t/AA r - ^ a 

[ 0 0 5 1 ] t/XJf-^it *tVT*-^0 

k^f^ti^Wtiiiv^^ 1112 

40 (a) £D f 1 CD* r V T^"^ffifll*4vMiiH2 (c) 

(Of 2, f 3 co^-v y 7^ -;vfi:etise® Lt\ 

[ 0 0 5 2 ] tfz, * tU 7^-^S :L»f£(i 1 03*2 
itTi±ft < , ft7 V-Att^^Vv^fflBtcv^ofctS 

[0 0 5 3 ] Jfc, OFDMSW2 3 tftfttBOl 
50 **«*S*t*atHI*KR|tLfc»fr^t±, £7#Stm« 
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y*T-A««*nTIBr-*4o 

[0054] ELfc.R93«0»*K ^T-B^^v^*^ 

[0 0 5 5] ±EO*»®Bt?i±, tr»J7*^ 
ti-*»fi«*»t-3SE-r*ai^^ ->t»*RiO F DMfl 

t:, OFDMjftm (ElT^n) ^)fc^> ^^ 10 

iff u^s l res t "4 ? 1= L til ^ 0 Z ^i^, 
0 F D M^rfttS 2 3ttt, if $KWffl @i& 2 3 5 

[ 0 0 5 6 ] 

V # 40^ 7 r n y f V if^JWOifr** 1 * o fc» 
[0 0 5 7] SI 2. Si Lt, j»*#ft£v>»^tz(4W5feja 

* jb fc * r n , mm t+w-r - * ea 

Kffiffl r * * <d t\ F -■ * ffi3SSPpa*ffi;T LtLiU 

4 o 

[ 0 0 5 8] *3.*.i:Lr, ^«S, SfflS4Jro 
ft# CMtt 4 SB Kit L T * Xfttt IZMBU m V 

[0059] BLtoa*, fie*s*-ettH»-c*^fco 

»fWI* Wfg^ t 4 O FDM«f'jSa»t*M*t^ - 

t ?& ? r § 4 o 

[0 1 ] *ftfli:#4 O F DMi *-astB»iio— sta 
[H2] m**3B»^*v^r, W#»£Wt::iJlt*ft 
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[0 3 ] w*J*B.1S8^i3^-r. ^»aiisti.4 * * U 
[0 4] ra«*3B«»t*vvr. M#M.lt^^v> 

[0 5] H**®«!Ui5^r\ ^^JT^-^&ftfi: 

4fc*^E-C*4 ft 
[16] fi£*OOF DM«^ffi«^*j£*5rf '7" 

[a 7 ] a*«©o f DM«*aa»*<Dffcffl*ttE 

1 1 r^^vjuesuatt 

1 2 ^ 7 \£>?'m$& 

1 3 I FFT1B 

1 4 ■D/Atftffi 

1 5 mmry f-f 

2 1 -OFDMffSagt 

2 2 "OFDMSif 
23" OF DMfiffti 
2 4 MT>ff 

2 5 Sfl r^ f t 

2 2 1 v'J T/W^V^SftEIft 

2 2 2 tf >^"HIg& 

2 2 3 I F F riBft 

2 2 4 D/AlflB 

225 -asfl ms& 

2 2 6 "7 7 e > ^fflfPUK 
2 3 1 ■■■■S«EIIS 

2 3 2 A/D^fetHI& 

2 3 3 " FFTHB 

2 3 4 r "^ 7 tf > ^*IUB& 

2 3 5 ^?- >mnmi&®ffi 

236 tEr«tt«tffiiaa 



[0 2] 



[04] 



f4 



f5 



(a) 




fi ma fsfs 

(0) 




f4 fl f5 

(c) 



-6- 



(7) iRpHsp 11-215095 



[Hi] 



r22 CFDM&fs& 



,221 


f 222 




r 223 


f 224 


f 225 


S/P 








fFFT 




D/A 























,234 



-226 



ft tint* 



-236 



,233 



,232 



n ,, *->flHB 



FFT 



r 231 



^235 



24 

w 



25 




-7- 



(8) 



# Rj¥ 1 1 - 2 1 5 0 9 5 



imms] wmi 1^2 n 2 6 h 
wwrnt. 1 ] 

[WIEIW] 

?g \z gij i2 a t z> x 1 *f > t , 

c rof^iifr g a«w Dare fr 

mfemMMfr^mmMmzm&t&zt'Fo f dm (it 

afc, 

m 1 5 jje^a r- j§ if $ tt £ 0 f d m-b-§- f gjrt & 
fif-?-» o f d MjjjjgjjgjS T-#jjs ^'gg^ >o tuj 1% 

t vximtz mm-mmmm^m. fc . 

z <r>^gt K X y> # h ti fc fffKjOjjg v^^^il^o 
ft&aQg&b £ fi& fc i , aS1B-7 y fcf > g^jjgL^jjjCgj 

m ? $ m n a r t , ^M&g&£ aim j: ■? ic 
$h--pi% ^ ^£ fc g , oM3±^i fc mmtk 

#>»yfe1f jgfc L tm#1-^ C fc £ iff fc t W** 1 5E 
SOOFDMtflffiSf. 

[is**; 3 ] tfrssoF DMgifita, aa>rfciga 
g t a a fc t tmmm izmm $ *u ftrf a o f d um^ 
j gjj it, nrfr §a^ >u -> > gjvgg g tc o f d M-feii^Jt 

^ t ffiifcgczmmifcffim t l xnm- 1 -n tfrfe? y tf > 



iziftfct & ffibijfeg?^a^ffjkg^&fc^H, tHt 

ia;f#^^ ■? ^ - y tf ^ ^ jug y - 9 1 l rtuiav y tf > y 

jaL3#lx^Ajj fed^f t 3 -^ fc^tc#mfe5g^ 

*.i fc ^^Fgtfc-r&w^jg 1 M3 gjyyf tt^u saffg? 

tit** 6 ] nag y t. > rim^mt. 
fe^^ f Hff^S-e^»^ > h fc txy^- '7°-ft: g ttx 
y>* fc i> iirfa^»v5tf#(cov^r^^@^$ jx-g>«^ 
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